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Abstract  
Lean Manufacturing is a systematic approach to identifying and reducing the wastes present 
in a production system. According to Lean Thinking there are mainly seven wastes. Lean 
principles are derived from Japanese manufacturing industry. Toyota was the first company 
which implemented the lean manufacturing. Lean Manufacturing aims to increase 
productivity by simplifying operations and reducing the wastes from the system.Waste can be 
any activity which does not add value to the end product. There are many types of barriers 
and challenges in implementing lean. There have been many attempts in industry to 
implement lean manufacturing but very less of them has succeed. An attempt has been made 
to develop a lean route map for the industry to implement the lean  manufacturing  system in 
this paper. 
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INTRODUCTION 
The concept of lean manufacturing was 
introduced in Japan, and the Toyota 
production system was the first to use lean 
practices. In 1990 james womack, daniel t. 
jones, and daniel roos wrote a book called 
“The machine that changed the world: the 
story of lean production-- toyota's secret 
weapon in the global car wars that is now 
revolutionizing world industry” in this 
book, womack introduced the toyota 
production system to american. 
 
Part of lean manufacturing is reviewing 
operations for those components, 
processes or products that add cost rather 
than value. A value stream is the set of 
processes required to transform raw 
materials into finished goods that 
customers value (Womack & Jones, 1996). 
Lean manufacturing or lean production is a 
production practice, which regards the use 
of resources for any work other than the 
creation of value for the end customer, as 
waste. Lean manufacturing (LM) is a 
multi-dimensional management practice 
including just in time, quality systems, 
work teams, cellular manufacturing, 
supplier management, etc. in an integrated 
system. The ultimate goal of a lean 
manufacturing system is to eliminate all 
wastes from the organization. A lean 
system is represented as two pillars: the 
first is „jidoka‟ and the second is „just-in-
time‟. The main goal of a lean 
manufacturing system is to produce 
products of higher quality at the lowest 
possible cost and in the least time by 
eliminating wastes. 
 
LITERATURE SURVEY OF LEAN 
The lean philosophy aims to make a 
company fit, reducing costs while 
optimizing and  improving performance. 
Successful Lean Manufacturing System 
implementation needs integration and 
simultaneous implementation of Lean 
elements along with proper sequence. The 
survey also proposes the detailed 
implementation Road Map which gives a 
unified theory for Lean Manufacturing 
System implementation [1]. Certain 
techniques could work universally. It has 
been concluded that major manufacturing 
industries have been trying to adopt 
manufacturing initiatives in order to stay 
  
 
 
2 Page 1-7 © MAT Journals 2017. All Rights Reserved 
 
Journal of Industrial Engineering and Advances 
Volume 2 Issue 2  
alive in the new competitive market place 
.Lean manufacturing is one of these 
initiatives that focus on cost reduction by 
identifying and eliminating on value added 
activities[1-5] .In Indian industry a lot of 
scope is their to improve inventory control, 
reduce lead time, set-up timer which will 
lead to competitiveness of Indian industry 
[2]. Implementation strategy of lean 
manufacturing is very important aspect. It 
should be carefully prepared and followed 
otherwise investment of resource for lean 
manufacturing implementation will go 
waste it may result into cost impact and 
demoralized employees. For effective 
implementation obstacles must be taken 
care of before initiation and should be 
backed with action plan to overcome them. 
Finally lean Manufacturing is not one time 
activity which can bring all the benefits 
right away but it should be taken as a way 
of life for improving manufacturing to 
make the organization more productive, 
profitable, and customer oriented which is 
the call for of the day [3]. In spite of fact 
that lean manufacturing is not a new 
concept and well documented in extant 
literature the irony is that only few 
organisations have been successful in 
implementing lean manufacturing in 
totality and carried out a significant 
improvement in their performance similar 
to that of Toyota motor corporation(TMC). 
Maximum of the success stories of lean 
implementation in totality is hardly 
evidenced in Indian industries but lean 
manufacturing practices, principles and 
benefits demonstrated in the literature 
showed that Indian industry have lot of 
scope for lean implementation [4]. It has 
been established beyond doubt that to 
remain in business it has nowbecome a 
necessity for all industries to adopt the 
tools of lean principles. Now every 
industry has to shed conservative attitudes 
and reform their working practices with 
lean tools[6-12]. The attitudes of the work-
force in industry also require much 
cultural change in order to save their 
livelihoods [5]. The firms should aware 
and understand the lean concept and 
purpose, because the main barriers of these 
firms are the lack of real understanding of 
lean manufacturing concept and 
employees‟ attitude. The management 
should understand and emphasis the 
importance to overcome these resistance 
for the successful implementation of lean 
manufacturing system in their firms [6]. 
Leanness attracts focus to answer specific 
questions of managers responsible for lean 
implementation to assess the lean 
implementation level and to justify 
spending over lean implementation.  The 
good understanding of lean principles and 
practices is required for successful 
implementation of lean as lean practices 
without knowing lean principles can give 
short term success but may fail as long 
term strategy [7]. Lack of Planning, Lack 
of top management commitment, Lack of 
Methodology, Unwillingness to learn and 
see and Human Aspects are the main 
barriers or problems which can be faced 
while implementing the Lean 
Manufacturing. The managers should 
know that lean thinking won't derive 
during a short time, and they should 
prepare the context of implementations 
before every decision making [8]. As long 
as discipline is maintained, the lean tools 
continue to work and expose new 
opportunities for improvement. The people 
aspect of lean is very important and many 
times over-looked as lean is about people 
and performance. Most manufacturing 
processes require people to work withhigh 
skill & knowledge for complicated 
dimensioning and quality aspects [9]. The 
principles, tools and lean techniques have 
enabled organizations to become more 
competitive. The benefits of this 
application motivated managers in the 
expansion of lean philosophies to the 
entire SC, involving suppliers, distributors, 
producers, customers and other 
stakeholders in lean thinking [10]. Small 
enterprises are very important for the 
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whole economy. In the actual situation, the 
interviews in several small enterprises 
showed, that small companies hesitate to 
make the same move, because they fear 
the needed resources in form of personnel, 
time and capital as well as the lack of 
Knowhow [11]. Among the lean practices 
that require least financial investment are 
5S, visual control & display, 
standardization of operation, Statistical 
Process Control (SPC) and quality circle. 
Therefore, SMEs should apply these 
practices first and then followed with other 
practices such as kanban, small lot sizes. 
Kanban & small lot sizes practices can be 
implemented once the production flow is 
efficiently run, with minimum machine 
breakdown, quality problems and parts 
shortage. Even though piecemeal 
implementation of lean practices may not 
gain full benefits, but the step taken could 
help SMEs to improve their performance 
gradually [12]. The main objective of lean 
tool is to identify non- value-added 
activity, eliminate it and increase the 
productivity. Lean technique like 
continuous improvement (KAIZEN), 
Single minute exchange of die (SMED) 
and other techniques must be essential for 
achieving the better result. Simply lean is 
all about streamlining the flow of value 
through an organization. If it does not 
create worth in the customer„s eyes, it is a 
waste. Improved bottom line performance, 
greater productivity, increased quality, 
cost reduction, customer satisfaction, and 
greater market share are some of the 
results. But most significantly, all of these 
tie into an increase in shareholder 
prosperity in the companies [13]. 
 
Lean Implementation Tools 
Cellular Manufacturing 
Cellular Manufacturing is very important 
tool of LM. It is very useful and hav many 
applications in this field. Cellular 
Manufacturing  increase stability, speed, 
and quality of any production system. 
Cellular Manufacturing reduces flow 
time,flow distance and floor space. 
Cellular Manufacturing looks simple, But 
under this simplicity are sophisticated 
Socio-Technical Systems. Proper 
functioning depends on subtle interactions 
of people and equipment. Each element 
must fit with the others in a smoothly 
functioning, self-regulating and self-
improving operation. 
 
Takt Time 
Takt is dependant on the customer 
demand. Cycle time is dependent on the 
process required to manufacture a 
particular product. 
Takt = T/D 
Where T is Time available for 
product/service. 
D is a demand for the number of units 
T gives information on production pace or 
units per hours. 
 
Standardized Work 
It a very important tool but least used in 
lean implementation. It focuses on 
contunious improvement. This is the 
process of developing technical standards. 
Standardziation helps to maximize safety, 
compatibility. There are main three 
elements of standardized work (takt time, 
work sequence, standard in-process 
inventory).  
 
One Piece Flow or Continuous Flow 
It refers to the concept of moving one 
work piece at a time between operations 
within a work cell – uninterrupted in time, 
sequence, substance or extent.  
 
Pull Systems and Kanban 
Kanban is a tool to visualize his work. It is 
used to find the bottlenecks and then 
eliminating them. It is a very creative tool 
for lean manufacturing and also very 
important.Kanban as used in Lean 
Production is over a half century old. It is 
being adopted newly to some disciplines 
as software. 
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Quick Changeover / SMED 
Single Minute Exchange of Dies 
Developed by Shigeo Shingo. A system 
designed to radically reduce the amount of 
time to perform a changeover  or  setup. 
SMED should be inexpensive, Well 
planned, Well practiced, Well executed. 
Without Standard Work, there is no 
continuous improvement. 
 
Mistake Proofing / Poka Yoke 
A method that uses sensor or other devices 
for catching  errors that may pass by 
operators or assemblers. 
 
Total Productive Maintenance (TPM) 
Total Productive Maintenance (TPM) is a 
philosophy aimed at eliminating losses of 
a production system by keeping the 
equipment in a condition to produce 
maximum output. maximizes the 
effectiveness of equipment. It is used to 
maximize the effectiveness of equipment. 
It also improves the quality of product. It 
causes zero breakdowns, zero downtimes, 
zero failures and no loss of efficiency.   
OEE ( Overall Equipment Efficiency ) : 
OEE = A x PE x Q 
A - Availability of the machine.. PE - 
Performance Efficiency. Q - Refers to 
quality rate. 
 
Five S 
1. Sorting – separating the needed from 
the not-needed 
2. Simplifying – a place for everything 
and everything in its place, clean and 
ready to use 
3. 3. Systematic Cleaning or Sweeping –   
cleaning for inspection 
4. Standardizing – developing common 
methods for consistency 
5. Sustaining – holding the gains and 
improving 
 
Total Quality Management 
An important Lean Manufacturing 
technique, Total Quality Management is 
a continuous quality program aimed at 
bringing about teamwork among 
departments, to come together and 
ensure a self-reliant workflow, 
outputting optimum quality of products. 
TQM deals with participative 
management and focuses on the 
customer needs and demands, 
accordingly aligning the process of 
production and timelines. Total Quality 
Management looks at the following key 
components as part of its technique 
definition: 
 Employee involvement and training 
 Problem-solving teams 
 Statistical methods 
 Process and not people 
 Focus on long-term goals 
 
 
Lean Metric: Lean metric are the 
measurements used for controlling and 
improving the production system.Lean 
metric is a tool which allow companies to 
measure,evaluate to their performance in a 
efficient way. 
 
Value Stream Mapping: Value stream 
mapping is a graphic tool that helps you to 
see and understand the flow of material 
and information as a product makes its 
way through the value stream. VSM is not 
just about creating one map; it is about 
discovering where we are today with a 
current value stream map and using the 
team to create an ideal state value stream 
map as a target to aim for whilst creating a 
series of future state maps to work towards 
on the journey to our ideal state[13-18]. 
 
Seven Waste 
Overproduction 
It is unnecessary to produce more than the 
customer demands, or producing it too 
early before it is needed. This increases the 
risk of obsolescence and the risk of 
producing the wrong thing. It tends to lead 
to excessive lead and storage times. In 
addition, it leads to excessive work-in-
process stocks which result in the physical 
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dislocation of operations with consequent 
poorer communication. 
 
Defects 
In addition to physical defects which 
directly add to the costs of goods sold, this 
may include errors in paperwork, late 
delivery, production according to incorrect 
specifications, use of too much raw 
materials or generation of unnecessary 
scrap. When defect occurs, rework may be 
required; otherwise the product will be 
scrapped. Generation of defects will not 
only waste material and labor resources, 
but it will also create material shortages, 
hinder meeting schedules, create idle time 
at subsequent workstations and extend the 
manufacturing lead time. 
 
Inventory 
It means having unnecessarily high levels 
of raw materials, works-in-process and 
finished products. Extra inventory leads to 
higher inventory financing costs, higher 
storage costs and higher defect rates. It 
tends to increase lead time, prevents rapid 
identification of problems and increase 
space requirements. In order to conduct 
effective purchasing, it is especially 
necessary to eliminate inventory  due to 
incorrect lead times. 
 
Transportation 
It includes any movement of materials that 
does not add any value to the product, such 
as moving materials between workstations. 
Transportation between processing stages 
results in prolonging production cycle 
times, the inefficient use of labor and 
space. Any movement in the firms could 
be viewed as waste. Double handling and 
excessive 
movements are likely to cause damage and 
deterioration with the distance of 
communication between  processes. 
 
Waiting 
It is idle time for workers or machines due 
to bottlenecks or inefficient production 
flow on the factory floor. It includes small 
delays between processing of units.When 
time is being used ineffectively, then the 
waste of waiting occurs. This waste occurs 
whenever goods are not moving or being 
worked on. This waste affects both goods 
and workers, each spending time waiting. 
Waiting time for workers may be used for 
training or maintenance activities and 
should not result in overproduction. 
 
Motion 
Any extra movement done by employees 
or machines that does not add value to the 
end product, service or product. It involves 
poor ergonomics of production, where 
operators have to stretch, bend and pick up 
when such actions could be avoided . 
 
Over-processing 
Over Processing basically means to do 
more to a product than technically needed, 
and if a product is not 100% perfect it is 
rejected and therefore wasted. Even 
though businesses aim to provide 
customers with high quality products that 
operate as intended, small imperfections 
that would not impede function, use, or 
aesthetics should not be automatically 
disposed of and reworked. 
 
CONCLUSION  
This survey reveals that successful 
implementation of lean manufacturing 
needs proper use of lean methodology and 
tools and they also should be in proper 
sequence for better result. The survey also 
proposes a road map for implementation of 
lean manufacturing in detail. By using this 
proposed implementation structure 
implementation duration can be reduced 
and the production system can be 
improved. As a result it is found that the 
Lean Manufacturing System can be 
successfully implemented in industries. 
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